Much of the border population is urban and lives in any of 14 transborder sister cities, the largest of which include San Diego (California)-Tijuana (Baja California), Nogales (Arizona)-Nogales (Sonora), El Paso (Texas)-Ciudad Juarez (Chihuahua), Laredo (Texas)-Nuevo Laredo (Tamaulipas), and Brownsville (Texas)-Matamoros (Tamaulipas).
In March 2000, the U.S. General Accounting Office (GAO) completed a review of the environmental and public health infrastructure on the U.S.-Mexico border and the performance of institutions and associated programs responsible for promoting public health. Its conclusions, reported in U.S.-Mexico Border: Despite Some Progress, Environmental Infrastructure Challenges Remain, describe VOLUME 108 1 NUMBER 7 1 July 2000 * Environmental Health Perspectives entrenched problems that persist despite binational efforts to improve border conditions. According to the GAO, fully 12% of the border population lack access to potable water and 30% lack access to wastewater treatment. The GAO report also describes continuing problems with air pollution and solid and hazardous waste management. Contamination of air, water, and soil by pesticides, raw sewage, untreated wastewater, and microbes are suspected of contributing to poor health in the region. Impediments to infrastructure development vary by community. However, the GAO cites as a common contributing factor the "lack of human capital to plan, implement, and maintain environmental infrastructure; and the limited ability of communities to obtain Local health officials also worry about chemical residues in containers used domestically to store water in the colonias. According to Leal, many underserviced households in the colonias get their water from tanker trucks that pass through the communities on a regular basis. Residents often store this water in 55-gallon barrels obtained from the maquiladoras, which Leal suspects are contaminated with industrial chemicals. "The chemicals that remain in these barrels present the long-term threat of cancer," she warns. "These are [unfamiliar] contaminants that people can't just boil away." However, she says, because the possibility of cancer is more remote than the immediate threat of gastrointestinal disease, convincing residents of the need to address the danger of industrial chemicals can be difficult. "It's hard to gauge a threat that sounds like a theory," she says. "Poor people have to be pragmatic; it's hard to convince them that they have to do something."
Beyond the issues ofwater and air pollution, border health officials are especially concerned about pesticide exposures, particularly among migrant workers and their families. Agriculture, involving mostly food crops including green chiles, wheat, peanuts, pecans, avocados, lettuce, and onions, continues to be an important component of the border economy in both the United States and Mexico. The most agriculturally active counties in the United States are Imperial County (California), Yuma County (Arizona), Hidalgo County (Texas), and Cameron County (Texas). Preliminary assessments in these areas indicate intensive use of organophosphate and carbamate insecticides, both suspected carcinogens, which target the central nervous system in both insects and humans.
According to the EPA's Integrated Risk Information System, an online toxicity database of specific chemicals, organophosphate and carbamate exposures in humans can result in a wide variety of nervous system effects including memory loss, muscle weakness, and fatigue, and at higher doses mental confusion, cyanosis, and coma. Another documented effect from occupational exposure to organophosphates and carbamates (although not necessarily in border agricultural workers) is a semipermanent condition called organophosphate-induced neurotoxicity, which is characterized by musde weakness in the arms and legs giving rise to a dumsy, shuffling gait.
Public health experts are especially concerned about pesticide exposures in children. Exposures in children are often of a greater magnitude than those in adults because children have higher inhalation rates and greater exposed dermal surface area per unit of body weight. Furthermore, because childhood exposures occur during critical periods of development, they are suspected of producing effects on neurobehavioral and cognitive functioning. Epidemiological data on the VOLUME 108 1 NUMBER Environmental Health Perspectives * VOLUME 108 1 NUMBER 7 July 2000 matosus, and neural tube defects is difficult. Scientists concerned with these life-threatening conditions are busy sorting through epidemiological data to compare prevalence rates and risk factors. Concern over neural tube defects on the border has been widespread ever since April 1991, when three women in a single hospital in Brownsville gave birth to children with anencephaly, a fatal condition in which the child is born missing the top of the skull and most of the brain. Incidence rates for neural tube defects in Brownsville as well as its Mexican sister city Matamoros remained elevated for two years before dropping back to baseline. In response, several agencies, including the Texas Department of Health, the EPA, and the CDC on the U.S. side and the Centro Nacional de Salud Ambiental and the Instituto Nacional de Salud Publico in Mexico, initiated case-control studies investigating risk factors for neural tube defects. Interpretation of these data is complicated by differing background rates for neural tube defects among ethnic groups on the border. Russell Larsen, an epidemiologist at the Texas Department of Health with the Texas Neural Tube Defects Project, says that the overall rate for neural tube defects is in fact 33% higher on the border than it is in other areas of the United States. What must be considered, however, is that 90% of all live births on the border are to Hispanic women, whose babies tend to have higher rates of neural tube defects throughout Mexico compared with non-Hispanic populations. According to Paz, the Hispanic prevalence rate for neural tube defects is lower on the Mexican side of the border than it is in other areas of Mexico. The lowest rates overall are found in El Paso, which ironically is among the border's most industrialized cities. Comparative studies have found that Hispanics in Mexico have among the highest rates for neural tube defects in the world, which leads to the suggestion that genetics or gene-environment interactions may be involved. Says Larsen, "We believe that there is probably a genetic factor to which the higher predisposition may be attributed, and there are many geneticists trying to find the gene. There may be several genes." Paz adds, "Better surveillance systems for neural tube defects are needed on both sides of the border."
The Need for Development The report estimates that $3.2 billion more will be needed to meet existing needs for potable water, wastewater treatment, and solid waste disposal. This estimate was calculated by the Southwest Center for Environmental Research and Policy, a consortium of five U.S. and four Mexican universities. Rick Van Schoik, the consortium's director, has suggested that even this number may be a gross underestimation. Van Schoik has done a meta-analysis that he says suggests $6-20 billion may be needed to address current shortages, with a similar investment added over the next 20 years. In contrast to the GAO figure, these higher estimates include costs for treating health problems caused by a poor environment.
The GAO report acknowledges that Mexican and U.S. efforts during the 1990s have led to many improvements in the border region. Nevertheless, a number of impediments continue to frustrate progress in the area. One problem in particular is the functioning of BECC and NADbank, the two institutions that are supposed to guide infrastructure development. These institutions work in tandem: the BECC certifies that proposals submitted by border communities are technically and financially feasible, and NADbank makes the loans that pay for them. NADbank also administers EPA grants through the Border Environment Infrastructure Fund. These grants can be used for projects in the United States and Mexico as long as the infrastructure deficiency affects both sides of the border. As of September 1999, the BECC had certified 31 projects, 12 in Mexico and 19 in the United States.
Twenty-eight projects were for water and wastewater treatment, and three were for solid waste disposal.
To date, only seven of these projects have actually been funded with loans administered by NADbank. According to the GAO, NADbank loan rates are beyond what many border communities can afford, especially in the colonias. The GAO emphasizes that Mexican interest rates are especially high. In contrast to rates of between 5.15% and 7.40% offered for projects in the United States, NADbank adds a margin to cover the VOLUME 108 NUMBER 7 July 2000 * Environmental Health Perspectives risk of exposure to currency conversions that drive the Mexican interest rate as high as 27.00%. But Victor Miramontez, managing director and chief executive officer of NADbank, resists these comparisons. Cheaper alternatives are available in the United States, he says, but NADbank's rates are the lowest in Mexico, once adjusted for inflation. "We have the best loan rate in Mexico," he says. "Loan rates in Mexico were between 50% and 60% last year."
NADbank was created to be a self-sustaining entity-borrowers have to meet the same standards for creditworthiness as those of any commercial bank. According to Varady, this need for financial solvency creates an inherent tension between the two institutions: BECC looks for projects that contribute to environmental sustainabiity in the poor communities, and NADbank gives out loans to communities that can pay them back.
In some cases, grant monies from the Border Environment Infrastructure Fund are provided to communities that can't afford a loan. However, Miramontez says that the decision to offer a grant depends on a community's ability to run a facility once it's been built. ' We only give money if something is promised in return, not if it's invested in something you don't take seriously," he says. "Our grants are focused on long-term operation and maintenance. We'll be married to these communities as long as they exist. We will always be their partner. The U.S.-Mexico border represents monumental environmental challenges for both countries. The need to improve conditions along the border is becoming more acute as the population continues to grow and stretch the limits of the region's natural and other resources. Much is being spent to meet infrastructure needs, but lack of an overall strategy, lack of access to sources of funds by poor communities, and cultural differences in approaching these problems are standing in the way of continued success. Meanwhile, the health and well-being of the millions who live on the border, as well as the millions yet to arrive, continue to hang in the balance.
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